Objectives-To describe the epidemiology of serious airgun injury in New Zealand. Methods-Cases were selected from the New Zealand Health Information Service's hospital inpatient morbidity data files for the period 1979 to 1992 inclusive. Results-There were 718 airgun related injuries resulting in 1P56 injuries/100 000 population/year. Males and 10-14 year olds had higher than average rates of injury. The majority of the incidents were unintentional. There has been a marked decline in injury rates since 1989. Conclusions-Airgun injuries, while not as serious as powder firearm injuries, account for a significant personal and societal burden. The results suggest that strategies aimed at controlling these injuries, especially those pertaining to children, are in need of review.
The descriptive epidemiology of firearm related deaths and serious injury in New Zealand has recently been described.' 2 That work was stimulated by public debate on firearm control that had largely taken place in the absence of any data on the risks of firearm related deaths or injury. While the focus of the debate and legislation has justifiably been on powder firearms because of their lethality, it is important to note that the Arms Act 1992 also has specific provisions relating to airguns. For example, section 21 of the Arms Act 1983 precludes children being in possession of 'airguns'. While not as lethal, airguns are capable of inflicting serious and permanently disabling injury.34 In the course of our earlier study, which sought to determine the incidence of non-fatal powder firearm injuries,2 we identified a significant number of airgun injuries. That finding, coupled with the specific provisions of the Arms Act 1992, provided the stimulus for this paper which describes the epidemiology of serious airgun injury in New Zealand.
Methods
For the purposes of this study serious non-fatal injury was operationally defined as any injury that required inpatient treatment in a public hospital in New Zealand. An airgun was defined as any non-powder rifle or handgun that uses air gas to propel lead pellets or Free text descriptions associated with specific three digit codes were searched electronically using common words that refer to airguns (for example airgun, BB) and common misspellings of these words. Cases with the following three digit E codes were searched. E917: striking against or struck accidentally by objects (the code designated for unintentional airgun incidents), E922: accident caused by firearm missile, E955: suicide and self inflicted injury by firearms and explosives, E965: assault by firearms and explosives, and E985: injury by firearms and explosives, undetermined whether accidentally or purposively inflicted. All electronically selected cases were reviewed to confirm their eligibility for selection.
Severity of injury was measured on the abbreviated injury scale (AIS).6 AIS scores were calculated using a computer programme (ICDMAP) that translates an ICD-9-CM N code diagnosis into an AIS score.7 Scores were based on the principal injury diagnosis requiring admission, which is recorded upon dis-charge. The validity of the programme ICD-MAP has been described elsewhere.8 In general, assumptions used to assign AI S scores are conservative. Data on anatomical severity of injury was limited to the period 1988-92 because before 1988 New Zealand's morbidity data was coded according to ICD-9 rather than ICD-9-CM.
Population based incidence rates were calculated using population estimates derived from the New Zealand census of population and dwellings.9-"2 The population at risk was considered to be all persons resident in New Zealand. Ninety five per cent confidence intervals (95%0 CIs) were constructed using Wilson's approximation." Subjects were classified into urban or rural residences as of 1991 on the basis of the domicile code included on the hospitalisation file. A translation key which assigned each domicile code to either an urban or a rural area was provided by the Ministry of Health.
Results
Between 1979-92 there were 718 airgun injuries, an average of 51/year. The crude morbidity rate of the study period was 1-56 injuries/100 000 person years (95%O CI 1 45 to 1 68). Table 1 contains details of the distribution of these events by sociodemographic characteristics of the victims and the annual totals. Table 2 summarises the injury circumstances and outcomes.
Males were victims in 85% of the incidents and their rate was nearly six times that for females. Half of all the incidents involved children (<15 years), and those aged 10-14 years had the highest rate of all age groups.
Maori were victims in 16% of events and the crude rate for Maori was two times that for non-Maori. Persons whose domicile was classified as rural had a slightly higher rate of injury than urban residents, but the large overlap in the 9500 CIs suggest that this difference was unlikely to be statistically significant.
The figure shows that during the 1980s the rates of injury were relatively constant. 1990 saw the start of a marked downward trend in rates. Unintentional injuries accounted for 96% of the incidents. Injury severity scores were available for 243 cases and the majority (80%) were classified as AIS-2.
Discussion
At an average of 51 cases/year, airgun injuries are not common relative to other causes of injury. The early 1990s has seen a steady decline in the incidence of these injuries, despite the fact that we are unaware of any specific interventions that may account for this. Given that children are typically involved in these incidents, one possible explanation is that greater parental control is being exercised in direct response to the public's concern about firearm safety. While airgun or air rifle inflicted injury is less likely than powder firearm injury to be fatal, the use of these firearms has, nevertheless, resulted in substantial personal and societal losses. Moreover, there is increasing concern that 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 Year
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their ability to inflict serious damage has increased in recent years.34 The number of injuries to the eye (38) is of particular concern, given the risk of partial or full loss of sight, and the permanent disablement that would be associated with such an outcome. Accordingly, consideration needs to be given to promoting the use of eye protection when using airguns.
McNeil and Annest, in their study of airgun injuries resulting in treatment being sought in hospital emergency departments in the US, estimated that 6-5% of the 31 547 (95% CI 26 000 to 36 494) cases in their series required inpatient treatment.'4 Using this estimate results in a rate for the US of0 80 (95% CI 0-68 to 0.92)/100 000 population. This is much lower than our estimate of 1 56 (95% CI 1 45 to 1-68) for New Zealand and this is surprising, given that the US has higher rates of powder fired firearm fatalities (14 9 v 2-8 (US National Center for Health Statistics)' and of powder fired firearm injuries resulting in inpatient treatment (22 0 v 2-7).2 '5
Half of the injuries in this series involved children (< 15 years). Children injured either shot themselves, were shot by another child or an adult, or were the victim of a ricochet. Unfortunately, we were unable to ascertain this type of information from the electronic records. A recent report by Schein et al on 140 airgun inflicted ocular injuries in the US found that 95% were inflicted by individuals known to the victim, and 40% of these were relatives.'6 Moreover, people were the intended targets in 45% of the injuries, and ricochets only accounted for 26% of the injuries. Of victims with penetrating ocular injuries, 84% had subsequent visual acuity of less than 20/200 despite repeated surgery. The mean age of these victims was 13 years. Adults were present at the scene in only 11% of incidents. Whether the New Zealand situation is similar is a matter of conjecture.
Section 21 of the Arms Act 1983 precludes children being in possession of 'airguns'. whereas section 22 states that 'it is a good defence' if one proves the firearm was being used under the immediate supervision of someone with a firearm licence. The results presented here suggest that either supervision of persons under 18 has been inadequate, or that persons over 18 have been discharging airguns in an irresponsible manner, or both. The reasons for either situation remain speculative, but one possible explanation is ignorance of the law and of safety practices. Media 
